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~ ABSTRACT

" Control handle structure of an excavation work vehicle
‘comprising; two maneuvering levers (14),(15) operable

crosswise in back-and-forth and right-and-left direc-

“tions of the vehicle body, maneuvering valves (Vy),

(V2),(V5s),(V3g) for boom swiveling, arm rocking, bucket
pivoting and boom up-and-down rocking, and an inter-
locking mode change-over mechanism (30) disposed
between said two maneuvering levers (14),(15) and said
maneuvering valves (V1),(V2),(Vs),(Vg) for changing

~ the mode of the interlocking therebetween, whereby

any maneuvering mode properly suited to an operator |

'~ may be readily realized, thus resulting in enhancing

work efficiency and decreasing possibility of erroneous

‘maneuvering.

8 Claims, 13 Dra'wi.ng Fi_glires
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' MANEUVERING PORTION STRUCTURE OF AN B

' EXCAVATION WORK VEHICLE =

' BACKGROUND OF THE INVENTION

- This invention relates to a control handle structure of
an excavation work vehicle, which connects a maneu-

vering valve for boom swiveling, a maneuvering valve
for boom up-and-down rocking, a maneuvering valve
for arm rocking and a maneuvering valve for bucket
pivoting, interlockingly to two maneuvering levers
adapted for free bi-directional rocking maneuvering, in

5

)
" Furthermore work efficiency is reduced when an
operator having experience with the system of a partic-
ular- manufacturer is used to operate another system,
due tothe operator’s fear of performing erroneous ma-
neuvers. - | S

' SUMMARY OF INVENTION
~In view of the above-mentioned prior art and of the

~ recent requirements in the various contries, this inven-

10

a manner capable of separate individual maneuvering

‘and capable of simultaneous maneuvering in respective

patrs. S e
In order to maneuver, as easily and as efficiently as
- possible, a maneuvering valve for boom swiveling, a
maneuvering valve for boom up-and-down rocking, a

maneuvering valve for arm rocking and a maneuvering

valve for bucket pivoting, of an excavation work vehi-
cle, a control handle structure. is used that uses two
‘maneuvering levers adapted for free crosswise rocking

" maneuvering, which are capable of maneuvering sepa-
rately the individual valves and capable of maneuvering -

simultaneously them in respective pairs. R
- As for the interlocking connection of the two maneu-
‘vering levers and the four maneuvering valves in con-

ventional instances, a mode has been adopted, wherein -

one interlockingly connects respective pairs of the ma-
neuvering valves each closely interrelated as to the
maneuvering, thus in two sets, and one respectively
connects them simply to the said two maneuvering
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levers, via four interlocking systems comprising push-

pull rods. o

- However, as to the interlocking relationship between

35

‘said two maneuvering levers and four maneuvering

valves, namely as to which particular maneuvering
valve and which particular maneuvering valve to inter-

 lockingly connect to which particular: maneuvering

lever, it is different according to the custom prevailing
in the respective countries of the world and to the par-
ticular manufacturers. -~ - -
“As is again referred to in detail in the later-described
embodiment of this invention, it is generally the case

40

tion-has as its object to provide a control handle struc-

ture of an excavation work vehicle, capable of changing

over the interlocking relationship between the two
maneuvering levers and four maneuvering valves.
‘To attain this object, the control handle structure of
an excavation work vehicle, according to this inven-
tion, is characterized in that a maneuvering valve for
boom swiveling, a maneuvering valve for boom up-and-
down rocking, a maneuvering valve for arm rocking
and a 'maneuvering valve for bucket pivoting are dis-
posed substantially in parallel; that these four maneu-
vering valves are interlockingly connected, in a manner
capable of separate individual maneuvering and capable

~ of simultaneous maneuvering in respective pairs, via

four interlocking systems parallel with one another
using the respective push-pull rods, to two maneuvering

levers adapted for free rocking maneuvering crosswise

in back-and-forth and right-and-left directions of the
machine body: and that there is provided, intermediary

to the said interlocking systems, an interlocking mode

change-over mechanism for changing the mode of the

“interlocking between the two maneuvering levers and

the said four maneuvering valves. | |
" It is therefore possible to interlockingly connect the

two maneuvering levers adapted for free rocking cross-

wise in back-and-forth and right-and-left directions of
the machine body and the maneuvering valve for boom
swiveling, maneuvering valve for boom up-and-down
rocking, maneuvering valve for arm rocking and ma-
euvering valve for bucket pivoting, in any combination
therebetween as to conform to the custom or the actual
state as is prevailing in the respective countries in which

 they use the excavation work vehicle. This results n
~bringing forth the advantage, by the maneuvering por-

45

that for instance in England they connect the maneu-

~vering valve for boom up-and-down rocking and the
maneuvering valve for bucket pivoting, interlockingly
" to one maneuvering lever adapted for free bi-directional
rocking, and connect the maneuvering valve for arm

50

rocking and the maneuvering valve for boom swiveling,

‘interlockingly to the other maneuvering lever adapted
 for free bi-directional rocking, while in the U.S.A. they
connect the maneuvering valve for arm rocking and the
‘maneuvering valve for bucket pivoting, interlockingly
to one maneuvering lever, and connect the maneuver-
ing valve for boom up-and-down rocking and the ma-
‘neuvering valve for boom swiveling, interlockingly to
“the other maneuvering lever. =~~~ o

~ Besides, there are some manufacturers also in Japan

- who adopt such interlocking connection structure as to-

33

tion structure of this invention, of inexpensively provid-
ing the excavation work vehicle without manufacturing

‘various specific forms of the maneuvering portion

structure. = o .

It is also possible, in the case there is any specific
mode of the maneuvering lever system with which the
operator is well acquainted and experienced, to change
over into such mode of the maneuvering lever system
properly suited to the operator, thus resulting as well in
bringing forth the advantage of enhancing the work
efficiency and of promoting the safety, by the conver-
sant maneuvering sense. o -

The second object of this invention is to have, when

" the maneuvering valve for boom up-and-down rocking

- which controls oil of a first oilhydraulic pump 1s maneu-

60

'maneuver the maneuvering valve for boom swiveling

by the maneuvering of oné maneuvering lever in the

‘machine body back-and-forth direction.

 Inorder to satisfy such requirements of the respective
" maneuvering structures must have separately been man-
ufactured, and it has thus been quite uneconomical.

vered; oil of a second oilhydraulic pump make conflu-
érice with the oil of the first oilhydraulic pump, thus to

have the up-and-down rocking speed of the said boom

get speed raising, and for this purpose there is provided
a maneuvering valve for first confluence and it is inter-

~ lockingly connected to the said maneuvering valve for

65

~ countries, including Japin as well, various forms of the - simultaneous maneuvering therewith.

boom up-and-down' rocking In a manner capable of

 Furthermore, the third object of this invention is to
“maké, ‘when the said maneuvering valve for boom up-



3

and-down rocking is not in use, the oil of the first oil-
hydraulic pump confluence with the oil of the second
oilhydraulic pump, thus to have the actuation speed of
the arm rocking or the bucket pivoting or else both of
‘them get speed raising, and for this purpose there is
provided a maneuvering valve for second confluence,
to be maneuvered in interlocking with push-pull actua-

14,398,861
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" cavation 'wcrk apparatus (5), one prcvidcs a boom (8)
- free to rock about a perpendicular axis relative to a

3

bracket (7) uprightly provided on the said swivel table
(3);, connects to a tip-end of the said boom (8) an arm
(10) with a bucket (12) connected at a tip end thereof,

and provides: a fluid pressure cylinder (9) for rocking

~up and down the said boom (8) relative to the said

tion of the maneuvering valve for bucket pivoting or

- the maneuvering valve for arm rocking, in juxtaposition

of the said reSpectivc maneuvering valves via a conflu-
ence maneuvering mechanism. |

Other objects and advantages of this 1nvcnt10n will
become clear from the description of the specific em-
- bodiment to follow hereunder and the shcwmg of the

acccmpanylng drawings. |

- BRIEF DESCRIPTION OF THE DRAWINGS

10

15

bracket (7); a fluid pressure cylinder (11) for expan-
sively and rctractivel-y rocking the said arm (10) about a

perpendicular axis relative to the said boom (8); and a
fluid pressure cylinder (13) for maklng the said bucket

(12) prOt about a perpcndlcular axis relatwc to the said

arm (10). | | |
In constructing the fluid pressure driving system, as
shown 1n FIG. 2, a maneuvering valve (V) for a fluid

- pressure motor (M) for swivel table driving in order to

‘The drawings show, by way of example, the bcstl 3

mode of the embodiment of the control handle structure
of an excavation work vehicle, according to this inven-
tion, wherein: -

FIG. 1 1s a side elevation of the excavation work
“vehicle, | -

FIG. 2 is a diagram of the 01lhydrau11c circuit of the
excavation work vehicle, |

FIG. 3 is a schematic perspective view of the control
handle structure, |

FIG. 4 is a view showing a portion of interlocking

mode change -over mechanism partly cut away and
partly in section, |

FIG. 5 is a schematic perspective view of the control
handle structure, showing a state for interlocking rela-
tionship as has been changed over,

FIG. 6 1s a schematic perspective wcw showing con-

fluence mancuvcnng mechanism, |
FIG. 7 is a schematic perspective view of the conflu-

ence mancuvcring mechanism, showing the state of

maneuvermg same, | -

FIG. 8 is a schematic view showmg interlocking
relationship of another maneuvering section,

FIG. 9 1s a schematic perspective view showing the
-control handle structure of FIG. 8,

20

- swivel the said boom (8) by the pivoting of the said
swivel table (3), a maneuvering valve (Vz) for the cylin-

der (11) for arm rockmg, a mancuvcrmg valve (V3) for
first confluence for increasing boom raising speed, a

- maneuvering valve (Vy) for a fluid pressure motor (M)

25

for a travel apparatus of one of the right and left crawl-
ers, and a maneuvering valve (V5) for the said cylinder

- (13) for bucket pivoting are constructed in a stack valve

type provided with a center bypassing flow path and

are parallelly connected to a first fluid pressure pump

I' (P1). A maneuvering vave (V3y) for the said cylinder (9)

30

35

40

F1G. 1015 a plan view of the control handle structure -

of FIG. 8, for interlocking relationship as has been
changed over,

FIG. 11 is a plan view of thc contro] handle structure
of FIG. 8, for mterlockmg rclattcnshlp as has been
~changed over,

FIG. 12 is a plan view of thc control handle structure
of FIG. 8, for interlocking relatlonshlp as has bccn
further changcd over, and |

FIG. 13 1s a plan view of the maneuvering portlcn'

structure of FIG. 8, for interlocking relationship as has
been further changed over.

PREFERRED EMBODIMENT OF THE
INVENTION

This invention is now cxplamed in more detatl here-
under with reference to the accompanying drawings.
F1G. 1 shows a shoveling work vehicle as a spec1ﬁc

‘example of an excavation work vehicle of this inven-

tion. This shoveling work vehicle is provided with a
swivel table (3) as attached to the machine body (2)
equipped with crawler travel apparatus (1), for free
- pivotal maneuvering about an upright axis, and on this
swivel table (3) further with an operation cab (4) and a
prime mover cab as are mounted there as well as an
excavation work apparatus (8). In constructing the ex-

45
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for boom up-and-down rocking, a maneuvering valve
(V7) for a fluid pressure motor (M3) for a travel appara-
tus of the other of the right and left crawlers, and a
maneuvering valve (V) for second confluence for caus-
ing the said arm (10) and bucket (12) to increase speed
are similarly constructed in a stack valve type provided
with a center bypassing flow path and are parallelly

connected to a second fluid pressure pump (Pz)

- As shown in FIG. 3, the said mancuvcrmg valves
(V1)-(V3) are disposed in Juxtaposition in the machine
body transverse direction, with the rcspcctwc sliding
spools (not shown) in the state of extending in the ma-
chine body back-and-forth direction. Two, namely a

first and a second, maneuvering levers (14),(15) adapted

for free rocking maneuvering crosswise or bidirection-
ally in the machine body back-and-forth and right-and-
left directions for maneuvering the said maneuvering
valves (V1),(V2), (V3),(Ve),(V3) are provided in juxta-
position in the machine body transverse direction in
front of these maneuvering valves. Two, namely a third
and a fourth, maneuvering levers (16),(17) adapted for

free rocking maneuvering in the machine body back-

and-forth direction for maneuvcrmg the said maneuver-
ing valves (V4),(V7) are provided in juxtaposition in the
machine body transverse direction in between the said
crosswisely rocking maneuvering levers (14), (15).

The maneuvering combination mode of the said four
maneuvering levers (14),(15),(16),(17) and the said eight
maneuvering valves (V1),(V2),(V3),(V4),(Vs),(V),(V7),
(V3), to be described in detail hereunder, is the mode
adopted mainly in. England and so forth.

The said first maneuvering lever (34) and the said
maneuvering valve (V1) for boom swiveling and inter-
lockingly connected to each other by means of a first
interlocking system (R1) comprising a push-pull rod
(18) via an interlocking member (19) so adapted that the
sliding spool (without illustration) of the valve may be
maneuvered in pﬂsh-pull manner by the maneuvering of

~the said first maneuvering lever (14) in the machine

transverse direction. The said first maneuvering lever
(14) and the said maneuvering valve (V3) for arm rock-




-

. lng are mterloekmgly connected to each other by means

- of a second mterlecklng system (R3) comprising ‘push-
- pull rods (202),(20b) via an interlocking member (21) so
adapted that the sliding spool (not shown) of the valve

- may be maneuvered in the machine body back-and-
- forth direction. The said third maneuvering lever (16) is

~interlockingly connected, by means of a third interlock-

- 'ing system (R3) comprising a push-pull rod (22) via an

~ interlocking member (23) adapted for maneuvering in

- push-pull manner the sliding spool (not shown) of the

said maneuvering valve (V3) of the fluid pressure motor
-(My) for the crawler travel apparatus on the left side,
thus to the said maneuvering valve (Vj4). The said
~ fourth maneuvering lever (17), is interlockingly con-
- nected, by means of a fourth interlocking system (R4)
~ comprising a push-pull rod (24) via an interlocking
member (25) adapted for maneuvering in push-pull

“manner the sliding spool (not shown) of the said maneu-
- vering valve (V7) of the fluid pressure motor (Nz) for
20

the crawler travel apparatus on the right side, thus to
‘the said maneuvering valve (V7). The said second ma-
neuvering lever (15) is interlockingly connected, by
means of a fifth interlocking system (Rs) comprising

B push-pull rods (264),(265), via an interlocking member

(27), to maneuver in push-pull manner, by the maneu-

10

15
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.6 |
the sald maneuvermg valves (V2),(Vs), there 1S pro-
vided an interlocking mode change-over mechanism

~(30) adapted to change over the modes of the respective

interlocking relationships. -
- As this interlocking mode change-over mechanism

-(30) -an arm- maneuverlng intermediary plpe shaft (31)
and a boom-maneuvering intermediary pipe shaft (32)

are rotatably provided in parallel to each other, more
particularly these intermediary pipe shafts (31),(32) are
so disposed that their rotation axes extend in the direc-

tion normal to -the maneuvering direction of the said

respective juxtaposed push-pull rods (20a),(28a) of the
second interlocking system (R3) and the sixth interlock-

ing system (Rg). Now, on the said arm-maneuvering
intermediary pipe shaft (31) there are protrudingly pro-

- vided in one and the same direction, namely both down-

wardly: a first connection arm (33) for connecting the

push-pull rod (202) of the said second interlocking sys-

~tem (R3), made releasable and remountable, interlock-

ingly with the said. first maneuvering lever (14); and a

- second connection arm (34) for enabling its interlocking

connection with the said second maneuvering lever (135) -

by modifyingly remounting the said releasable and re-

vering thereof in the machine body transverse direc-
| tlon, the sliding spool (not shown) of the said maneuver-

ing valve (Vs) for bucket pivoting, thus to the valve.
Furthermore, the said second maneuvering lever (15)

-1s interlockingly connected, by means of a sixth inter-

locking system (Rg) comprising push-pull rods (28a),
(28H),(28¢),(28) and a connection rod (28¢) connecting
~the rods (28(:) (28d), via an interlocking member (29), to
maneuver in push-pull manner, by the maneuvering

- ‘thereof in the machine body back-and- forth direction,
the respeetwe sliding spools (not shown) of the said

maneuverlng valve (V3g) for boom up-and-down rock-
ing and the said maneuverlng valve (V3) for first conflu-
ence for increasing boom roekmg speed, thus to both
~ the said valves (Vg),(V3). : -

o Mldway between the said second maneuvering lever
(15) and maneuvering valve (Vs) for bucket pivoting

. there is rotatably provided a bueket-maneuvermg inter-

- mediary pipe shaft (38) with its axis directed in the

machine body transverse direction. On this intermedi-

“ary pipe shaft (38) there is downwardly protrudingly

provided a first connection arm (39) for connecting the

said push-pull-rod (Zﬁb) to the sliding spool (not shown)
 of the said maneuvering valve (Vs), with one end of the
said push-pull rod (26b) rOekably pwoted on tlp end
portion théreof.

Furthermore, in order to roekably eenneet the sald
“push-pull rod (26a2) to a connection arm (275) down-
wardly protrudmgly provided on a pipe shaft (27a) of
an mterlocklng member (27) adapted to pivot the said

'  bucket- maneuvermg intermediary pipe shaft (38) by the

| maneuvermg of the said second maneuvering lever (15)
‘in the machine body lateral direction, there is down-

~~mountable push-pull rod (20a).
25 -
mtermedlary pipe shaft (32) there are protrudingly pro-

On - the other hand, on the said boom-maneuverlng

vided in one and the same direction, namely both down-

wardly: a first connection arm (35) for connecting the

- push-pull rod (28a) of the said sixth interlocking system

30

(Re), made releasable and remountable, interlockingly
with the said second maneuvering lever (15); and a

- second connection arm (36) for connecting same inter-
~ lockingly with the said first maneuvering lever (14). At

35

40

the tip end portion of the first connection arm (33) of

‘the said arm-maneuvering intermediary pipe shaft (31)

there is pivotally attached, as shown i FIG. 4, a con-
nection member (33a), screw bores being threaded in
both end portions of this connection member (33a) and

‘the said push-pull rods (20a),(200) being respectively

screwed into these screw bores. A connection member

(36a) of the structure the same as this connection mem-
_ber (33a) is pivotally attached to the tip end portion of
the second connection arm (36) of the said boom-—

' .maneuvermg intermediary pipe shaft (32).

45 .

On the other hand, on a first connection arm (215)
downwardly protrudingly provided on a pipe shaft
(21a) forming a part of the interlocking member (21) of

~ the said first maneuvering lever (14) there is pivotally

50

attached a yoke (21c¢) at the tip end thereof, and to this
yoke (21c) there is screwingly attached the other end of

- the said push-pull rod (20a).

Thus, the said push-pull rod (20a) is releasable from

| -and remountab]e to beth the said connection arms (33),
- (21b). |

33

The reason why the intermediary pOI‘tIOIl of the said
push-pull rod (20a) is (see FIG. 3) arcuate is to make

- this rod (20a)-when modifyingly remounted, for inter-
. locking interconnection of the second connection arm

“wardly protrudingly provided on the said intermediary

plpe shaft (38) a second connection arm (40).

Means for eonnectlng the said respective push-pull

rods (26a), (26b) and the respective first and second
‘connection arms (39), (40) and the rod (26b) and the said
“ connection arm (275), will become clear at the descrip-

tlen of FIG. 4, to be given hereinafter. A
Mldway around the said second interlocking system

| (Rz) and sixth mter]ockmg system (R¢) between the said

o first and’ secend maneuvermg Tevers (14),(15) and both

60 -

(34) of the said arm-maneuvering intermediary pipe
shaft (31) and the said second maneuvering lever (15), to

~bridge between a connection arm (295), downwardlyi'
~protrudingly provided on a pipe shaft (292) forming a

part of the interlocking member of this lever (15), and

- the'said second connection arm (34)-not to abut against

65

the first connection arm (35) of the said boom-maneuv-

'*_ermg intermediary pipe shaft (32) (see FIG. J).

By means of the above-mentioned interlocking mode |

“change-over-mechanism (30), it is possible to change



7 _
~ over the maneuvering of the said maneuvering valve
- (V2) tor arm rocking, from the first maneuvering lever

(14) to the second maneuvering lever (15), simply by

altering the mounting position of the said push-pull rod

(20a). Likewise, it 1s possible to change over the maneu-
vering of the said maneuvering valve (Vg) for boom
up-and-down rocking and of the said maneuvering

valve (V3) for first confluence, from the said second
maneuvering lever (15) to the said first maneuvering

4,398,861

. 8 | |
with each one thereof (46),(48) extending upwardly and

the other (47),(49) extending downwardly; and on free

end side of these connection arms (46)-(49) there are
provided pins (46a),(47a), (48a),(49a), respectively. At
the connecting portions on one end side of push-pull

~ rods (50),(51),(52), (53) for connection, adapted to en-

lever (14), simply by altering the mounting state of 10

another push-pull rod (28a) from the state of connecting

the first connection arm (35) of the said boom-maneuv-
ering mtermediary pipe shaft (32) and the connection
arm (295) of the said second maneuvering lever (15) to
the state of connecting the second connection arm (36)

15

of the said boom-maneuvering intermediary pipe shaft

(32) and a second connection arm (21c) downwardly
protrudingly provided on the pipe shaft (21a) of the
interlocking member (21) of the said first maneuvering
lever (14). FIG. S shows this interlocking connection
mode. This maneuvering combination mode 1s gener-
ally prevailing in the U.S.A. As illustrated, it 1s possible
- to maneuver: the maneuvering valve (Vg) for boom
up-and-down rocking and the maneuvering valve (V3)
for first confluence for speed increasing thereof by

means of maneuvering of one, namely the first, maneu-

vering lever (14) in the machine body back-and-forth
direction, and the maneuvering valve (V1) for boom
swiveling by means of maneuvering in the machine
body transverse direction; and to maneuver: t0 maneu-
vering valve (V3) for arm rocking by means of maneu-
vering the other, namely the second, maneuvering lever
(15) in the machine body back-and-forth direction, and
the maneuvering valve (Vs) for bucket pivoting by

-means of maneuvering in the machine body transverse.

~.direction. As for other structures in FIG. 5, such are

20

25

30

35

substantially the same as the structures in FIG. 3, and

description in detail thereof shall therefore be omitted.

Now, description 1s given, with reference to FIG. 3, |

FIG. 6 and FIG. 7, of a confluence maneuvering mech-
anism (37) capable of maneuvering the said maneuver-
ing valve (Vg) for second confluence, upon having
maneuvered the maneuvering valve (V3) for arm rock-
ing by means of the first maneuvering lever (14) in FIG.
3 and the maneuvering valve (Vs) for bucket pivoting
by means of the second maneuvering lever (15) either
simultaneously or separately individually, without suf-
fering from interference therebetween. The confluence
maneuvering mechanism (37) is constructed with: the
said arm-maneuvering intermediary pipe shaft (31); the
sald bucket-maneuvering intermediary pipe shaft (38);
and an intermediary pipe shaft (41) for confluence ma-
“neuvering, rotatably provided in parallel with these
pipe shafts (31),(38). As shown in FIG. 6, on the said
arm-mancuvering Intermediary pipe shaft (31) and
bucket-maneuvering intermediary pipe shaft (38) there
~are consolidatedly provided respective pairs of third

and fourth connection arms (42), (43),(44),(45) as spaced

apart in the machine body transverse direction and

protruding downwardly. On the said intermediary pipe
shaft (41) for confluence maneuvering there are respec-

40

45

50

33

60

tively consolidatedly provided—at the positions in the

machine body transverse direction in substantially the
same phase as the said connection arms (42)-(45)—a
first, a second, a third and a fourth connection arms
(46),(47),(48),(49) to correspond in pairs of two each, to
the third and fourth connection arms (42),(43), (44),(45)
of the intermediary pipe shafts (31),(38), respectively;
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gage with these pins (46a), (47a), (48), (49a), there re-
spectively are defined oblong openings (a); while por-
tions on the other end side thereof are respectively
pivotally affixed to the third and fourth connection
arms (44), (45) of the said bucket-maneuvering interme-
diary pipe shaft (38) and to the third and fourth connec-
tion arms (42) (43) of the said arm-maneuvering inter-
mediary pipe shaft (31). Furthermore, on the said con-
fluence maneuvering intermediary pipe shaft (41) there
is protrudingly provided a fifth connection arm (54)
extending downwardly, and a push-pull rod (55) inter-
connects same and the said valve (V) for second con-
fluence. As for the positional relationship of the said
pins (46a), (47a),(48a),(49a) relative to the respective
oblong openings (a) of the said push-pull rods

(50),(51),(52), (53), it is so made that the pins (46a),(48a)

of the upwardly protrudingly provided first and third
connection arms (46),(48) are positioned, when the said
maneuvering. valve (V1) for arm rocking and the said
maneuvering valve (Vs) for bucket pivoting are in the
neutiral position, at the end of the said respective oblong
openings (a) on the side toward said both the maneuver-
ing valves (V1),(Vs), as shown in FIG. 6, while the pins
(47a),(49a) of the downwardly protrudingly provided
second and fourth connection arms (47),(49) are posi-
tioned at the end of the said respective oblong openings
(a) on the side toward the said first maneuvering lever
(14). Therefore, when for tnstance the first maneuvering

lever (14) has been maneuvered in pulling toward the

machine body rear side for raising the arm (10) and thus
the said arm-maneuvering intermediary pipe shaft (31)
has been rotated via the said push-pull rod (20a), then

the said push-pull rod (52) connected to this intermedi-

ary pipe (31) pushes the said. pin (48aq), and the said
confluence maneuvering intermediary pipe shaft (41) 1s
rotated in counterclockwise rotation, whereby the sec-

ond confluence valve (Vg) is maneuvered via the fifth

connection arm (54). At this time, the pin (46a) of the
said first connection arm (46) makes displacement, as
shown in FIG. 7, only to the middle of the opening (a)
of the said push-pull rod (50), and thus exerts no influ-
ence on this rod (80). Thus, it is possible to retain in the

‘neutral position the said maneuvering valve (Vs) for

bucket pivoting which is maneuvered by the said push-
pull rod (50) via the said bucket-maneuvering interme-
diary pipe shaft (38). In other words, the second maneu-
vering lever (15) suffers no interference from such ma-
neuvering. With this construction, it is likewise appar-
ent that the second maneuvering lever (15) and the said
valve (Vs) for bucket pwotlng suffer no interference
even if the said first maneuvering lever (14) is maneu-

vered in the opposite direction, namely toward the

machine body front side. The confluence maneuvering
mechanism (37) thus gives play to its function as men-
tioned hereinabove by the combination of the posntlon-
ing of the respective oblong Opemngs (a) and the pins

~ (464a),(47a), (484),(49a) engaging therewith and the dis-

posing of the protruding directions of the reSpectlve
connection arms. -

- Now, on the 1nterlock1ng mode change-ever mecha-
nism (30) to change over the interlocking relationship of

- the above-mentioned two maneuvering levers and four




maneuvermg valves, another form ef the embodlment 1S

. described in detall hereunder w:th reference tor FIG
8-FIG. 13. R g o
- 'In construetlng the maneuvermg portlon structure

for the maneuvering valve (V1) of the motor (M) for
valves

“boom swiveling and ‘the maneuvering
(V38),(V2),(Vs) for the boom cylmder for the cylinder

and for the bucket cylinder, it is made up, as shown in'

- FIG. 8, by conuectlng to two levers (14),(15) adapted to
~ be maneuvered in bi- directional rocking about axes

(X),(Y), more specifically to the maneuvering sectlons |

(S1),(52),(S3),(S4) thereof, rods (B1),(B2),(B3),(B4)in jux-
taposmon extending in parallel to one another; and by
. engaging the valve (V3) to the rod (Bj), the swivel

- valve (Vi) to the rod (B)), the boom valve (Vg) to the
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B table (3) and the bracket (12)—in the red mter]oc:kmg '.

systems shown in FIG. 8, by dismantling the rods (B2),

(B4) and inverting the interlocking shafts (60), (61) and

further by respectively pivotally connecting, as shown
in FIG. 11, the interlocking device (70) of the first tubu-

~ lar body (64) with the maneuvering section (S2), the
~ interlocking device (69) of the first shaft (60) with the

10
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rod (B3) and the bucket valve (Vs) to the rod (Bg), in

such state that the respective spools are in parallel to

one another; to thus drive the swivel table (3) by the -

maneuvering of the first maneuvering lever (14) in
‘back-and-forth rocking relative to the operation seat
(4), the arm (10) by the maneuvering of the first lever
(14) in nght -and-left rocking, the boom (8) by ‘the ma-

neuvering of the second lever (15) in back-and-forth

rocking and the bucket (12) by the maneuvering of the
‘second lever (15) in right-and-left rocking, respeetwely

Consideration is paid to make it possible to provide,

‘midway around the said rod interlocking systems, the
interlocking mode change-over mechanism (30) for

20

25

altering the interlocking relationship of the levers (14), -

.(15) and the sliding spools for the valves.: .
~In constructing the said mterleckmg mode change-—

by Journallng, in brackets (62),(63) for free rotation,
~ two, namely a first and a second 1nterleek1ng shafts (60),

~(61), havmg the axes made to extend in the juxtaposed
arraying direction of the rod interlocking systems; by
ﬁttmgly putting a first tubular body (64) on and around

an intermediary portion of the first shaft (60) and a

second and a third tubular bodies (695), (66) on and
around the second shaft (61), respectively in a manner
~ free to make relative rotation; by securely fixing—re-

“spectively on to the first tubular body (64) and the sec-

30

. over miechanism (30), it is made up, as shown in FIG. 9, -

35

ond tubular body (65) and on the first shaft (60) and the
- vering of the first maneuvering lever (14) in the ma-

~ third tubular body (66)—two sets of first interlocking
_dewees (67), (68) formed each by pivotally bridging a

45

 link over two arms; and by securely fixing—respec-

- tively on to the first shaft (60) and the first, second and
third tubular bodies (64),(65), (66)-—-—seeond interlocking
devices (69),(70),(71),(72) formed eaeh by pwetally |

~ connecting a rod on an arm. |
In altering the interlocking systems by means of the
'1nterlock1ng mode change-ever mechanism (30) of the

above-described construction in. the rod interlocking -

systems shown in FIG. 8, it is possible to obtain rod
interlocking systems which will alter the maneuvering
objects—more spemﬁcally the arm (10) and the boom
(8) by the maneuvering levers (14), (15)—by disman-
tling the rods (B)1), (B3) and by respeetwely pivotably
...conneetmg, as shown in FIG 10, the mterloekmg de-
vice (69) of the first shaft (60) with the maneuvering

50

‘maneuvering section (Sg), the interlocking device (72)
of the third tubular body (66) with the maneuvering

valve (V1), and the interlocking device (71) of the sec-

‘ond tubular body (65) with the maneuvering valve (Vs).

'Still further, this interlocking mode change-over
mechanism (30) may be so made, as shown in FIG. 12,
by disposing the first shaft (60) in the state as that of .
FIG. 10 while as for the first tubular body (64), the
second tubular body (65) and the third tubular body (66)

commonly making them move upwardly from the state’

as that of FIG. 11 and rotating them by 180°, thus to
respectively interlockingly connect; the maneuvering
section (S1) of the maneuvering in the machine body
back-and-forth direction of the said first maneuvering
lever (14) with the maneuvering valve (V]) the maneu-
vering section (S2) of the maneuvering in the machine
body transverse direction of the said first maneuvering
lever (14) with the maneuvering valve (V3) the rod (B3),
connected to the maneuvering section (S3) of the ma-
neuvering in the machine body back-and-forth direction

of the said second maneuvering lever (15), with the said

maneuvermg valve (V3) for boom up-and-down rock-
ing; and the rod (By), connected to the maneuvering
section (S4) of the maneuvering in the machine bedy

transverse direction of the said second maneuvering

lever (15), with the said maneuvermg valve (Vs) for

| bucket pivoting.

Yet further, the said mterlocklng mode ehange over
mechanism (30) may as well be made in such construc-

~tion, as shown in FIG. 13, where the first shaft (60), the
first tubular body (64), the second tubular body (65) and

the third tubular body (66) are inverted from the state of
FIG. 12, with the middle pertlon of the first and the
second shafts (60), (61) as the inversion center. There-
fore, it is made possible to maneuver the said maneuver-
ing valve (V) for arm rockmg by means of the maneu-

chine body lateral direction, and the said maneuvering
valve (V1) for boom swiveling by means of the maneu-
vering thereof in the machine body back-and-forth di-
rection: and it is made possible to maneuver the said.

maneuvering valve (V3) for boom up-and-down rock-

ing by means of the maneuvering of the second maneu-

vering lever (15) in the machine body back-and-forth

~ direction, and the said maneuvering valve (Vs) for
- bucket pivoting by means of the maneuvering thereof in
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“the machine body transverse direction. With provision

as mentioned hereinabove, thus for having interlocking
rotation shafts interpose in the interlocking systems,
which shafts are adapted for alterable interlocking rela-

- tionship with push—pull rods, in such manner as to once

60

- section (S1), the interlocking device (70) of the first -

- tubular bedy (64) with the maneuvering section (S3),
the interlocking device (71) of the second tubular body
- (65) with the maneuvering valve (V2), and the ‘inter-

locking device (72) of the’ third tubular body (66) with’
- . the maneuvering- valve (Vg). Besides, it is possible to
- ;obtam rod mterlocklng systems’ which' will alter the

_maneuverlng objects—mere spemﬁcally the swwel

transform, midway in the interlocking systems, the lin-
ear movements of the rods to rotational movements and

-take out the rotational movements from the respective

~ different locations in the rod juxtaposed arraying direc-

65

tion, and to restoringly transform the rotational move-

‘ments back to the linear movements and transmit same
to'the valve SpOD]S, and so forth; it 1s made p0551ble, in -
" the case the give mode of the maneuvermg is different

from the preweusly conversant maneuvering mode, to

‘modify the given mode to- conform to such previous
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maneuvenng mode, thus to bring forth the advantage of

managing to properly use any different set of the ma-

chines safely with excellent work efficiency always
retaining one and the same maneuvering sense with

such provision of the versatile construction ready for 5

altering the maneuvering mode upon any possible need.

By the way, though it has been supposed to cause
swiveling of the boom (8) by means of the swiveling
maneuvering of the swivel table (3), it is as well possible
to provide a maneuvering valve for a cylinder rocking,
cither instead of the swivel valve (Vy), or else to pro-
vide a flow path change-over valve for such cylinder
and the motor (M) for boom swiveling so as to have the
valve (V1) dually serve also for causing the boom (8) to

make rocking by means of the cylinder rocking. 15

As 1s clear from the above description, the maneuver-
ing portion structure of an excavation work vehicle,
~according to this invention, can alter the maneuvering
systems thereof in order to realize excavation work
without erroneous maneuvering and without lowering
the work efficiency even by any operator and under any
actual condition prevailing in the pertinent country,
thus having any different mode of the maneuvering as
habit or custom, and is thus of the tremendous advan-
tage in the industrial application thereof.

I claim: | |

- 1. A control handle structure of an excavation work

vehicle, characterized in that a maneuvering valve (V1)

for boom swiveling, a maneuvering valve (Vg) for
boom up-and-down rocking, a maneuvering valve (V3)
for arm rocking and a maneuvering valve (Vs) for
bucket pivoting are disposed substantially in parallel,
that the four maneuvering valves (V1),(Vg),(V2),(Vs)
are Interlockingly connected, in a manner capable of

separate individual maneuvering and capable of simulta- 35

neous maneuvering in respective pairs, via first, second,

third and fourth interlocking systems (Rj), (R¢), (R32),

(Rs5) parallel with one another using respective push-

pull rods, to two maneuvering levers (14), (15) adapted

for free rocking, bi-directional maneuvering in back-
and-forth and right-and-left directions of the vehicle;
that there 1s provided, intermediary of the interlocking
systems (R1), (R¢), (R2), (Rs5), an interlocking mode
change-over mechanism (30) for changing the mode of

the interlocking between said two maneuvering levers 45

(14), (15) and said four maneuvering valves (V1), (Vs),

(V2), (Vs);

that the 1nterlock1ng mode change -over mechanism

connects the maneuvering valve (Vi) for boom
swiveling and maneuvering valve (V3) for arm
rocking interlockingly with said one maneuvering
lever (14) and connects the maneuvering valve
(V) for boom up-and-down rocking and said ma-
- neuvering valve (V5s) for bucket pivoting interlock-
ingly with the said other maneuvering lever (13);
that the interlocking mode change-over mechanism
(30) connects the maneuvering valve (Vi) for
boom swiveling and maneuvering valve (Vg) for
‘boom up-and-down rocking interlockingly with
said one maneuvering lever (14) and connects the
maneuvering valve (V3) for arm rocking and said
mancuvering valve (Vs) for bucket pivoting inter-
lockmgly with said other maneuvering lever (15);

- that in the mterlockmg mode change-over mecha-
“nism (30) there is rotatably provided .an arm-
maneuvering intermediary pipe shaft (31) and a
boom-maneuvering intermediary pipe shaft (32),
these intermediary pipe shafts (31), (32), being dis-
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posed with their rotation axes extending .in the
direction normal to the maneuvering direction of
- respective juxtaposed push-pull rods (20a), (200),
(28a-d) of the third interlocking system (R3), and
the second interlocking system (Rg); that on the
arm-maneuvering intermediary pipe-shaft (31)
there are protrudingly provided in the same direc-
tion a first connection arm (33), for connecting a
partial member (202), made releasable and re-
mountable, out of push-pull rods (20a), (205), of the
third interlocking system (R>) interlockingly with
the one maneuvering lever (14), and a second con-
nection arm (34), for connecting the releasable and
remountable push-pull rod (20a) interlockingly
with the said other maneuvering lever (15); and

~ that on the said boom-maneuvering intermediary
pipe shaft (32) there are protrudingly provided in
the same direction a first connection arm (36), for
connecting a releasable and remountable push-pull
rod (28a) of the second interlocking system (Rg).,
interlockingly with the one maneuvering lever

~ (14), and a second connection arm (35), for con-
necting interlockingly with the other maneuvermg
lever (15).

2. The structure recited in claim 1. characterized in
that the valve (Vg) for boom up-and-down rocking
controls oil of a second fluid pressure pump (P3); that
the maneuvering valve (V1) for boom swiveling, the
maneuvering valve (V2) for arm rocking and the ma-
neuvering valve (Vs) for bucket pivoting are so inter-
connected by parallel circuits and a center bypassing
circuit as to be capable of simultaneous driving and are

‘constructed to control oil of a first fluid pressure pump

(P1); that a maneuvering valve (V3), controlling oil of
the said second fluid pressure pump (P3) for first conflu-
ence in order to increase boom raising speed, is in a
circuit parallel to the maneuvering valve (V) for boom
swiveling, maneuvering valve (V3)} for arm rocking and
maneuvering valve (V) for bucket pivoting, in juxtapo-
sition thereto, and 1s connected by means of a connect-
ing rod (28e¢) interlockingly with the said maneuvering
valve (Vg) for boom up-and-down rocking, via the
respective push-pull rods (284), (28¢), in order to have
the oil of the said second fluid pressure pump (P2) make
confluence with the oil of the first fluid pressure pump

~ (P1) thus for increasing the boom (8) actuating speed;

and that the connecting rod (28e) 1s connected to the
said push-pull rod (28¢) of the second 1nterlock1ng SYS-
tem (Reg). .

3. The structure recited in clalm 2, characterlzed in
that a meneuvering valve (Vg) for second confluence,
connected to the maneuvering valve (V3) for boom
up-and-down rocking by means of a parallel circuit and
a center bypass circuit, is provided in juxtaposition
thereto, this maneuvering valve (Vg) being so con-
structed as to have the oil of the first fluid pressure
pump (P1) make confluence, by means of the center

“bypass circuit thereof when the said maneuvering valve
(Vg) for boom up-and-down rocking is in the neutral

position, with the o1l of the second fluid pressure pump
(P2) thus for increasing the rocking speed of the arm
(10) and the pivoting speed of the bucket (12); and that
there is provided a confluence maneuvering mechanism
capable of maneuvering the maneuvering valve (V) for
second confluence always into the actuated state defin-
ing oblong openings at the respective tip end portions;

- that on the bucket-maneuvering intermediary pipe shaft

(38) there are protrudingly provided, in the same direc-
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tion-as a first and a second ¢onnection arms: (39) (40)|

‘provided hereon, a third connection ‘arm (44)-ahd-a
fourth connection arm (45) defining "bblong openings at
-the respective tip end portlons that on the pipe shaft (41)
for confluence maneuvering there are provided, in'the
- portions corresponding to said third and fourth connec-
tion arms (42)(43)(44)(45) of the two intermediary pipe
“shafts (31)(38), a first through a fourth' connection armis
(46)(47)(48)(49) out of those first through fourth ‘con-
~ nection’ arms (46),(47), (48), (49) the first: connection
arm (46) corresponding to the. third connection arm (44)
- of the bucket-maneuvering intermediary pipe shaft (38)
and the second connection arm (48) corresponding to
~ the third connection arm (42) of the arm-maneuvering
intermediary pipe shaft (31) being protrudingly pro-
vided in the direction opposite to said reSpectlve third
connection arms (44), (42), while the remaining said

third and fourth connection arms (47),(49) being pro- -

14

_'arm 43) of the sald arm-maneuvermg lntermedlary plpe
-shaft-(31) and in the direction also the same as this direc-

tion there further being protrudingly provided a fifth

- connection arm (54) on the pipe shaft (41) for conflu-

“ence maneuvering; that this fifth connection arm (54)

and the maneuvering valve (V) for second confluence

~are interlockingly connected by means of a push-pull

10

‘rod (55); and that in the respective oblong openings in

the respectively corresponding connection arms (44),
(46), (42), (48), (45), (47), (43), (49), there are engaged
push-pull rods (50), (52), (51), (53), respectively,

- wherein the respective tip ends of these push-pull rods
(50), (52), (51), (53), and the oblong openings are so

- positioned that the maneuvering valve (Ve), said ma-

15

vided in the same direction as the corresponding fourth

connection arm (45) of the bucket-maneuvering inter-

. mediary pipe shaft (38) and fourth connection arm (43)

20

of the arm-maneuvering intermediary pipe shaft (31)

and in the same direction as this direction there position,

~ any time when the said one maneuvering lever (14), to
maneuver in push-pull manner the maneuvermg valve
(V) for arm rocking, and the other maneuvering lever

valve (Vs) for bucket pivoting, are maneuvered into
actuated state positions either simultaneously or indi-
vidually, without suffering from interference therebe-
tween.

neuvering valve (V3) and the maneuvering valve (Vs),

‘may be operated without interference therebetween.

5. The structure recited in claim 1 characterized in |
that the four . interlocking mechanisms

(R1),(Rés),(R32),(R5s) comprise rod interlocking systems

(B1), (B3),(B2),(B4) corresponding to maneuvering sec-
tions (S1), (S3),(52),(S4) in transverse direction to the

- vehicle and and back-and-forth direction of the first and

second maneuvering levers (14),(15); and that the inter-

~ locking mode change-over mechanism (30) is con-

25

~ (15) to maneuver in push-pull manner the maneuvering |

structed by journaling, in brackets (62),(63) for free
rotation, two, namely a first and a second, interlocking
shafts (60),(61), having the axes made to extend in juxta-

~ posed arraying direction of these rod interlocking sys-

30

4. The structure reelted in claim 3, eharacterlzed in

" that the said confluence maneuvering mechanism (37)
~comprises: a pipe shaft (41) for confluence maneuver-
ing, rotatably provided in parallel with the said boom-
-maneuverlng intermediary plpe shaft (32); a bucket-

maneuverlng intermediary plpe shaft (38), rotatably -
provided in parallel with a pipe shaft (41) that on the
said arm-maneuvering mtermedlary pipe shaft (31)
there are protrudingly provided, in one and the same

35

~direction just as the first and the second connection

arms (33), (34) provided hereon, a third connection arm

(42) and a fourth connection arm (43) defining oblong -

openings (a), (a) at the respective tip end pertlons that
on the said bucket-maneuvering 1ntermedlary pipe shaft
(38) there are protrudingly provided, in one and the

45

same direction just as a first and a second connection

arms (39), (40) provided hereon, a third connection arm
~ (44) and a fourth connection arm (45), defining oblong
openings (a), (a) at the respective tip end portions; that
on the said pipe shaft (41) for confluence maneuvering

tems (B1)(B3),(B>2),(Ba); by fittingly putting a first tubu- -
lar body (64) on and around an intermediary portion of
the said first shaft (60), and a second and a third tubular
bodies (65),(66) on and around the said second shaft

(61), respectively in a manner free to make relative

rotation; by securely fixing—respectively on to the said

first tubular body (64) and the said second tubular body

(65) and on to the said first shaft (60) and the third

*tubular body (66)—two sets of first interlocking devices
- (67), (68) formed each by pivotally bridging a link over

two arms; and by securely fixing—respectively on to
the said first shaft (60) and the said first, second and

' third tubular bodies (64),(65),(66)—second interlocking

devices (69),(70),(71),(72) formed each by pwotally

‘connecting a rod on an arm.

6. The structure recited in claim 5, characterized in
that the rods (B1), (B3) have been dismantled; and that
the following have been respectively pivotally con-
nected; the interlocking device (69) of the first shaft (60)

with the maneuvering section (S)) of the maneuvering

" in the back-and-forth direction of the first maneuvering

50

there are provided, in the portions corresponding to the

said third and fourth connection arms (42), (43), (44),

(45) of the two intermediary pipe shafts (31), (38), a first

through a fourth connection arms (46), (47), (48), (49),
out of those first through fourth connection arms (46),

35

| (47) (48), (49) the first connection arm (46) correspond-

ing to the third connection arm (44) of the said bucket-

maneuvering intermediary pipe shaft (38) and the sec- .

ond connection arm (48) corresponding to the third

‘connection arm (42) of the said arm-maneuvering inter-
" mediary pipe shaft (31) being protrudingly provided in

60

‘the direction opposite to the said respective third con-
nection arms (44), (42), while the remaining said third

and fourth connection arms (47), (49) being provided in
‘one end and the same direction as the corresponding
 fourth connection arm (45) of the said bucket-maneuv-

ering intermediary pipe shaft (38) and fourth connection

65

lever (14); the interlocking device (70) of the first tubu-
lar body (64) with the maneuvering section (S3) of the
maneuvering in the back-and-forth direction of the sec-
ond maneuvering lever (15); the interlocking device

7 (71) of the second tubular body (65) with the maneuver-

ing valve (V2) for arm rocking; and the interlocking
device (72) of the third tubular body (66) with the said

| maneuvenng valve (V3) for boom up--and-down rock-

ing. |
7. The structure reelted n clalm S, charactenzed in

that rods (B2), (B4) have been dismantled; that the said
interlocking shafts (60),(61) have been inverted and that

~ the following have been respectively pivotally con-
“nected; the interlocking device (70) of the first tubular
body (64) with the maneuvering section (S2) of the .

maneuvenng in the transverse direction of the first .
maneuvering léver (14); the mterlocklng device (69) of

‘the first shaft (60) with the maneuvering section (S4) of
the maneuvering in the transverse direction of the said
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second maneuvering lever (15); the interlocking dewce
(72) of the third tubular body (66) with the maneuvering

valve (V) for boom swiveling; and the interlocking

device (71) of the secind tubular body (65) with the said

maneuvering valve (Vs) for bucket pivoting.

- 8. The structure recited in claim 5 characterized in
that the said interlocking mode change over mechanism

(30) ts so made, by combination of connection of the
- said first and second interlocking shafts (60),(61) with

the said first, second and third tubular bodies
~ (64),(65),(66), as to respectively mterlockmgly connect:
‘to said maneuvering valve (V3) for arm rocking with

10

'15-

16

the maneuvering section (S;) of the maneuvermg in the
machine body transverse direction of the said first ma-
neuvenng lever (14); the said rod (B3), connected to the
maneuvering section (S3) of the maneuvering in the
machine body back-and-forth direction of the said sec-

‘ond maneuvering lever, (15), with the said maneuvering

valve (V3) for boom up-and-down mckmg, and the said
rod (Bs), connected to the maneuvering section (S4) of
the maneuvering in the machine body transverse direc-
tion of the second maneuvering lever (15), with the said

maneuvering valve (Vs) for bucket pivoting.
| - L TR THE T ™
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